Abstract
119
• CEC was determined using a Flame Photometer (Chapman 1965). 
122
• pH was measured potentiometrically on a suspension of soil to water ratio
123
(1:2.5) (DEFRA 1986).
124
• MC was determined by oven drying of samples at 105º for 24 h.
125
• OC was determined using a combustion method (British Standard BS 7755 126 Section 3.8 1995).
127
• TN was determined by the Dumas method, where soil samples are heated to 900 128 ºC in the presence of oxygen gas (British Standard BS EN 13654-2:2001).
129
The selection of these eight soil properties was attributed to the fact that these 
Volterra Non-linear Regressive with eXogenous Model

173
In this study, the simplified VNRX-LN model, also known as NFIR model, was 174 implemented, which represent a multi-inputs and single-output system: where is the number of the system inputs, is some unknown linear or non-linear 181 mapping, which links the system output to the system inputs 1 , 2 , … , ; denotes 182 the model residual.
183
The on-line measured soil properties (i.e., TN, OC, pH, P, Mg, Ca, MC, and CEC) were This model has 45 terms. All inputs and output were normalised by removing the mean.
264
The proposed method was then applied to calculate the ERRC of each term. Table 3   265 lists the first 10 terms selected using the SDA re-sampling technique with a 3 m radius. 
